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(54) SURFACE TREATMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
surface treatment device capable of reducing 
treatment cost by reducing the flow rate of the 
discharge gas and improving the treatment 
rate. 

SOLUTION: A surface treatment device is 
provided with an electrode part 1 1 having a 
power supply electrode 2 1 and a movable 
table 12 which is moved immediately below 
the electrode part as a grounding electrode, 
and loads a work 43 using a mount plate 42 
formed of insulation material on a work 
support surface 40 provided on the lower side 
of a step 39 in the width direction formed in 
the vicinity of a center of its upper surface 37 5 
and treats the work surface by the excited 
active gas generated by the discharge 
generated between the electrodes under the 
pressure close to the atmospheric pressure. In 
the movable table, right and left stepped parts 38a are moved with a small gap from 
right and left leg parts of the electrode part, and with a small gap between its upper 
surface and the lower side of the electrode part. A discharge gap to be demarcated 
between the mount plate and a gas flow control plate 25 of the lower side of the 
electrode part is closed on the forward side and both sides in the work moving 
direction, and the specified gas ejected from a gas ejection port 29 flows in one 
direction backward of the moving direction B. 




[0001] 

[Field of the Invention]using the excitation active species which uses the plasma made 



from this invention by the gaseous discharge under atmospheric pressure or the 
pressure of the neighborhood, and is generated in this plasma -- the surface of a work 
-- etching and ashing -- membranes are reformed or formed. 
Therefore, it is related with the device for processing. 

[0002] 

[Description of the Prior Art]By comparatively easy composition at low cost which is 
generated by the plasma discharge under the pressure near atmospheric pressure and 
which does not need vacuum facilities chemically using activity excitation active 
species so that it may be indicated to JP,7-245192,A etc. these days. The surface 
treatment art of processing the surface of a work variously is proposed. The indirect 
method which conveys the excitation active species generated by the direct method 
which exposes a work to the plasma directly made by discharge between works 
directly, and the plasma made by one pair of inter-electrode gaseous discharge, and 
exposes a work is shown in the surface treatment by the plasma under atmospheric 
pressure. 

[0003] While a direct method has a work with damage to a work, and the complicated 
shape and unevenness by the charge up, or a possibility that it cannot fully respond to 
restriction of a treating range, it has an advantage from which a high processing rate is 
obtained. Although an indirect method does not have fear of damage to the work by 
the charge up and there is an advantage which can respond to the shape of a work or 
restriction of a treating range by the shape of gas injection nozzles or adjustment of a 
gas mass flow, since the processing rate is low, as compared with a direct method, 
processing of a large area is disadvantageous. 

[0004] Drawing 8 shows roughly an example of the conventional surface treatment 
device by the atmospheric pressure plasma of a direct method. 
It is what is called a line type which processes the surface of the work 3 which was 
connected to AC power supply 1, and which has the electrode 2 of a rectangular 
parallelepiped in general, and moves immediately the bottom to direction of the arrow 
A of device. 

It is equipped with the dielectric member 5 for the two parallel discharge generating 
parts 4 extended to the direction which intersects perpendicularly with the move 
direction A protruding on the undersurface of the electrode 2, and preventing 
abnormal discharge, and the linear shape gas port 6 thin in the center is established. 
The gas port 6 is open for free passage to the gas inlet 9 via the gas passageway 7 and 
the middle chamber 8 inside an electrode. 

[0005]The work 3 is put on the movable table 10 which is an earth electrode, and is 
conveyed so that few gaps between the undersurfaces of the dielectric member 5 
which has the length of a certain grade in the move direction A order both directions 
may be demarcated. The predetermined gas injected from the gas port 6 through the 
gas passageway 7 is divided the front and behind the move direction A, flows in said 
gap, and is exhausted outside from the front end and the back end of the member 5. It 
can come, simultaneously predetermined voltage is impressed to the electrode 2 from 
the power supply 1, gaseous discharge is generated between both the discharge 
generating parts 3 and 4 and the movable table 10, the excitation active species of said 
predetermined gas is generated with the plasma made by that cause, and the whole 
surface of the work which passes through a discharge region is processed 
continuously. 

[0006]Usually, the raw gas with which said predetermined gas was suitable for the 
target surface treatment, such as oxygen (02), CF 4 , other Freons (trade name), In 



order to make discharge start easily under the pressure near the atmospheric pressure 
and to maintain stably, inactive gas, such as rare gas, such as helium (helium) and 
argon (Ar), and nitrogen, is mixed and used. By choosing raw gas suitably, desired 
various surface treatments, such as etching, ashing, refining, and film formation, are 
carried out to a work surface. 
[0007] 

[Problem(s) to be Solved by the Invention]However, since the gas injected from the 
gas port flowed through said gap into the move direction A order both directions and 
it flowed also out of the side of the gap depending on the case, the conventional 
surface treatment device mentioned above needed to increase the gas mass flow, 
especially the flow of inactive gas, in order to stabilize discharge. Since the flow of 
the increase of inactive gas in a flow of raw gas decreases so much, a processing rate 
will fall. An increase of the amount of the comparatively expensive helium used etc. 
will produce the problem that a cleanup cost becomes high substantially. 
[0008]The atmosphere invades into said gap easily from the circumference, therefore 
discharge becomes unstable, and there is a possibility of reducing a processing rate 
further. There is a possibility that the organic substance etc. which were once 
removed from the work surface may react to the impurity in the atmosphere, and may 
carry out the reattachment to a work surface. From a viewpoint of environmental 
protection, exhaust air of the ozone etc. which are generated by plasma discharge is 
not diffused in the atmosphere, and must be processed appropriately. 
[0009]then, this invention is made in view of the conventional problem mentioned 
above, and comes out. By raising the purpose and its stability, the flow of the gas to 
be used, especially the amount of the inactive gas used for discharge are reduced, and 
it is in providing the surface treatment device which can realize improvement in a 
processing rate, and reduction of a cleanup cost. 

[0010]The purpose of this invention can carry out exhaust air processing of the ozone 
etc. which are generated by the organic substance etc. which were removed from the 
work surface, and plasma discharge appropriately, and there is in providing the 
surface treatment device which can plan improvement in quality, and environmental 
protection by that cause. 
[0011] 

[Means for Solving the Problem]One pair of power electrodes and an earth electrode 
by which a placed opposite is carried out in order to attain the purpose mentioned 
above according to this invention, A means to supply predetermined gas to a 
discharge gap demarcated between two electrodes, A means to support a work 
movable relatively so that a discharge gap may be passed, About the move direction 
of a work, blockade a discharge gap in the front or back, and it has a work and the 1st 
bridge wall that moves in one, It has a gas passageway regulated so that said 
predetermined gas may flow through a discharge gap into one way, A surface 
treatment device processing the surface of this work is provided by making a 
discharge gap generate gaseous discharge under atmospheric pressure or a pressure of 
the neighborhood, and exposing a work to excitation active species of said 
predetermined gas generated during this gaseous discharge. 

[0012]Thus, by blockading the front or back for a discharge gap about the work move 
direction with the 1st bridge wall, and regulating a flow of gas which passes a 
discharge gap to one way, Since diffusion, the exterior, i.e., the atmosphere, of said 
predetermined gas which are supplied to a discharge gap, and invasion of the 
atmosphere to a discharge gap can be restricted in the first place, Even if it lessens a 



flow of inactive gas, i.e., gas for discharge, such as helium, discharge can be made to 
be able to start easily, and it can stabilize and maintain, on the other hand, an addition 
of raw gas for a surface treatment made into the purpose can be made to increase, and 
a processing rate improves. Since the 1st bridge wall moves in one with a work, there 
is no possibility of damaging a work surface which moves in inside of a discharge gap. 
[0013]Since according to a certain example said especially 1st bridge wall is 
established ahead of the work move direction and said predetermined gas flows 
through a discharge gap back in accordance with the work move direction by that 
cause, there is no possibility that an organic substance etc. which were once removed 
from a work surface by a surface treatment may carry out the reattachment, and it is 
convenient. 

[00 14] Since a discharge gap can more certainly be blockaded if it has the 2nd bridge 
wall that blockades a method of both sides of a discharge gap about the work move 
direction, Diffusion of said predetermined gas to the exterior and invasion of the 
atmosphere to a discharge gap can be prevented more effectively, and reduction and a 
processing rate of the amount of gas using improve further. 
[0015]By arranging a dielectric member of a certain length extended in accordance 
with the work move direction between a power electrode and a work according to 
another example, Since a discharge gap can be demarcated and gaseous discharge 
occurs between a dielectric member and a work by that cause, abnormal discharge and 
damage to an electrode by it can be prevented. 

[001 6] According to a certain example, it has a work supporting face which arranges a 
work on it, and said 1st bridge wall is provided in the front end or the back end of the 
work move direction, and said workpiece support means comprises a movable table 
which functions as an earth electrode. Thereby, a workpiece support means, the 1st 
bridge wall, and an earth electrode can be made into one, and composition of the 
whole device can be simplified. 

[0017]In this case, by forming a level difference in an end of a work supporting face 
of a movable table, said 1st bridge wall can be established easily, and can determine a 
crevice between discharge gaps beforehand with that level difference. 
[0018]Since a hollow in which a work is accommodated so that the same flat surface 
as the surface may be made can be established in said work supporting face and a 
crevice between discharge gaps is maintained uniformly by that cause, a work surface 
can be processed uniformly. 

[0019]In another example, it has further the mount which consists of a dielectric 
arranged in a work supporting face, a work can be arranged on this mount, and, 
thereby, damage to generating of abnormal discharge and a work by it, and a movable 
table can be prevented effectively. 

[0020] Also in this case, a hollow in which a work is accommodated so that the same 
flat surface as that surface may be made can be established in said mount, a crevice 
between discharge gaps maintains to it uniformly, and, as for a uniform thing to 
process, a work surface is made at it. 

[0021]It is convenient if it has an adjusting plate put in between mount and a work 
supporting face. By this, height on the surface of mount can be changed, a size of a 
discharge gap can be adjusted easily, and the rate of flow of gas which flows in it can 
be controlled according to a processing condition etc. 

[0022] According to a certain example, said 1st bridge wall is provided in a position 
which is separated from a position of a work arranged on a work supporting face, and 
by that cause in a discharge gap, Since ****** 0 f said predetermined gas is formed in 
the upstream of a work, an atmospheric invasion to a discharge region from the 



outside can be prevented more certainly. 
[0023] 

[Embodiment of the Invention]DrawmgJ_- drawing 3 show roughly the composition 
of the suitable example of the surface treatment device by this invention. The surface 
treatment device of this example is provided with the following. 
It is the polar zone 1 1 of a cube type in general. 

The movable table 12 which moves immediately the bottom of this polar zone to 
direction of the arrow B. 

The electrode holding blocks 13 in which the polar zone 1 1 was formed by insulating 
materials, such as alumina, it consists of insulating resin materials, such as Teflon, - 
in general the rear block 14 of a rectangular parallelepiped, It is combined with one by 
concluding the side plates 17a and 17b with two or more bolts 18 from both sides with 
the upper block 16 which has been arranged forward and backward so that overall 
width may be covered and the main gas passage 15 which consists of a vertical slit 
among them may be demarcated, and has been arranged on it. 
[0024]The crevice 19 of the shape of a big stage covers overall width, and is formed 
in the undersurface at the electrode holding blocks 13. the cylindrical electrode 20 of 
the section L type how many minutes shorter than the width in the crevice 19 - 
sideways - the discharge generating part 21 at the tip of L character - the inside - 
and it places upside down, is arranged and is being fixed with the bolt 23 from the 
front via the mounting block 22 which consists of dielectrics, such as alumina and 
quartz. The electrode 20 is connected to AC power supply 24. 
[0025]The gas stream control strip 25 which consists of dielectric thin plates which 
have the same length and width as this block, such as alumina and quartz, is attached 
to the electrode-holding-blocks 13 bottom at a level with the height which is in 
agreement with the rear block 14 undersurface. Along with the both sides 
neighborhood, the long and slender tabular leg members 26a and 26b of said side 
plate which consist of insulating materials, such as mica, inside immediately make the 
inner end face of the rear block 14 contact, are arranged, and are combined with one 
by said electrode holding blocks with the bolt from the bottom at the gas stream 
control strip 25 bottom. 

[0026]The projected parts 27a and 27b which have a section of them, and identical 
shape and a size cover an overall length the both sides neighborhood, and are made 
downward so that the leg members 26a and 26b of said electrode holding blocks may 
be followed on the undersurface of the rear block 14. The covering 28 which consists 
of resin materials, such as polyvinyl chloride (PVC), is attached to the back of the rear 
block 14 so that the undersurface of this rear block and the inner surface of said both 
projected parts may be made to extend back. Thus, the leg which covers an overall 
length the both sides neighborhood, and consists of said leg member and a projected 
part is provided in the undersurface of the polar zone 11, and the lower end of the 
main gas passage 15 carries out an opening among these legs, and the linear shape gas 
injection mouth 29 is formed in the direction which intersects perpendicularly with 
said move direction. 

[0027]The middle chamber 30 which is open for free passage at the main gas passage 
15 for the upper surface of the electrode holding blocks 13 and the rear block 14 for 
overall width is demarcated by the upper block 16. The middle chamber 30 is open for 
free passage to the gas inlet 31 established by the upper block 16 upper surface in the 
center of abbreviated. The joint 32 for connecting with the supply source of the gas 
for discharge, such as helium, is formed in the gas inlet 3 1 . Gas pressure is 
abbreviated-equalized crosswise within the middle chamber 30, and the gas for 



discharge introduced from said joint flows through the main gas passage 15 into Mr. 
abbreviated 1 crosswise. In this example, a gas inlet can provide more than one in it if 
needed, although only one piece is indicated to the accompanying drawing, the overall 
width of said main gas passage can be covered, and the flow of the gas for discharge 
can be made more into homogeneity. 

[0028]Inside the rear block 14, in order to introduce into the main gas passage 15 
specific raw gas suitable for the surface treatment which it is going to carry out, the 
subgas passageway 33 which consists of a small circle hole with a large number level 
to the cross direction arranged at equal intervals is made. The subgas passageway 33 
is open for free passage through the middle chamber 34 similarly installed by the rear 
block 14 to the gas inlet 35 established on the rear face of this rear block. The joint 36 
for connecting with the supply source of said raw gas which is C^, CF 4 , other Freons, 
etc, in many cases is formed in the gas inlet 35. since gas pressure is abbreviated- 
equalized crosswise within the middle chamber 34 in a similar manner as for the raw 
gas introduced from said joint - each subgas passageway 33 — abbreviated — it flows 
by a uniform flow. 

[0029]The movable table 12 consists of metal plates, such as aluminum of a long 
rectangle, in the move direction B, as shown in drawing 4 , and it functions as an earth 
electrode to the power electrode 21. The movable table 12 is provided with the 
following. 

The right and left legs 26a, 26b, and 27a of said polar zone, the upper surface 37 
slightly more narrow than the width between 27b. 

An overall length is covered, it is formed in the both sides, and they are the level 
difference parts 38a and 38b of the same height as said right and left leg. 
Few level differences 39 are formed crosswise near [ the ] a center, and the work 
supporting face 40 back extended to this level difference down side is established in 
the upper surface 37 of the movable table 12. The protruding edge 41 is formed in the 
height which does not exceed the movable table upper surface 37 at the back end of 
the work supporting face 40. 

[0030]In this example, the mount plate 42 which consists of sheet metal of insulating 
materials, such as alumina, on the work supporting face 40 is arranged, and the work 
43 is laid on it. The mount plate 42 has the same size as the work supporting face 40, 
and it is positioned and held so that it may not move to a cross direction between the 
level difference 39 and the protruding edge 41. In order to keep one's distance a little 
from the move direction front end, for example, to accommodate said work of a 
rectangle like a substrate, the hollow 44 of the rectangle is formed in the upper surface 
of the mount plate 42. As for the hollow 44, it is preferred to form in the depth and 
length corresponding to the thickness and length of this work so that the surface of the 
work accommodated into it may not produce unevenness in said move direction in 
accordance with the mount plate upper surface. 

[0031]In the example of drawing 4 , although the hollow 44 of the mount plate was 
made into the rectangle, the mount plate which has a hollow of various shape and 
sizes corresponding to the shape and the size of the work which it is going to process 
can be used. Drawing 5 shows the modification of the mount plate, and in order to 
process the circular wafer 45, the circular hollow 46 of the diameter corresponding to 
it is formed in the mount plate 42. 

[0032]In another example, said mount plate cannot be used but a work can be directly 
laid on the work supporting face 40 of the movable table 12. Also in this case, since 
unevenness will not be similarly produced in the move direction if the hollow 
corresponding to the work which it is going to process is formed in a work supporting 



face, it is desirable. 

[0033]On the movable table 12, as shown in drawing 1 and drawing 2 , the polar zone 
1 1 is arranged so that the movable table upper surface 37 may pass through between 
the right and left legs 26a, 26b, 27a, and 27b. As shown in drawing 6 , between said 
polar-zone undersurface and the movable table upper surface 37, few crevices which 
are the grades which both do not contact are maintained, and the discharge gap 47 
large enough is demarcated between the low mount plate 42 of a position and polar- 
zone undersurface as compared with said crevice with the level difference 39. 
Similarly, between the undersurface 48 of said right-and-left biped part of the polar 
zone 1 1 and the medial surface 49, and the bottom 50 of said right-and-left both level 
difference parts of the movable table 12 and the wall surface 51, as shown in drawing 
7, as compared with said discharge gap, few crevices narrow enough are formed, 
respectively. 

[0034]Moving the movable table 12 in the direction of the arrow B in this state, the 
gas for discharge is supplied via the joint 32 in the main gas passage 15, and raw gas 
is mixed from the joint 36 via a subgas passageway to this, and that mixed gas is 
injected in the discharge gap 47 from the gas injection mouth 29. If predetermined 
voltage is impressed to the electrode 21 from AC power supply 24 simultaneously 
with this, as shown in drawing 3 and drawing 6 , discharge will occur between the 
discharge generating part 21 of said discharge gap, and the movable table 12. 
[0035]Since the front is divided with the level difference 39, and the method of both 
sides is divided by said right and left leg and the discharge gap 47 is blockaded 
substantially, respectively, said mixed gas injected from said gas injection mouth 
flows through said discharge gap into one way for reverse with the move direction B. 
As mentioned above, the work 43 surface and the mount plate 42 upper surface are on 
the same flat surface, and by the discharge gap 47 covering an overall length, since it 
is uniform, said mixed gas flows into Mr. inside **** of a discharge gap. 
[0036]By having formed the covering 28 which forms the level difference 39 near the 
center of the movable table 12, and lengthens distance from the front end 
comparatively in this example, and extends the undersurface of the polar zone 1 1 to 
the rear block 14, Said crevice between said polar-zone undersurface and the movable 
table upper surface 37 is established for a long time ahead of a discharge gap. For this 
reason, the atmosphere can be effectively prevented from said mixed gas leaking out 
from a discharge gap to the front via this crevice, or invading into a discharge gap 
from the exterior. Since the perpendicular direction and the horizontally narrow 
crevice are continuing between the exteriors by said right and left leg and the right- 
and-left level difference parts 38a and 38b as mentioned above, the method of both 
sides of the discharge gap 47, Gaseous circulation is difficult and can prevent 
effectively the invasion from the break through to the side of said mixed gas, and the 
atmospheric side in a similar manner. 

[0037]Between the level difference 39 and the work 43 put on the mount plate 42 
upper surface, Since the distance of a certain grade is established as mentioned above, 
as shown in drawing 6 , the space blockaded between said level differences ahead 
preceded from the gas injection mouth 29 before a work went into the discharge 
region 52 is demarcated by the discharge gap 47. Since that part once spreads also 
into this closed space and said mixed gas injected from the gas injection mouth 29 
forms defects of gas accumulation, invasion of the atmosphere from said crevice 
between the polar-zone 1 1 undersurface and the movable table upper surface 37 is 
prevented more certainly. 

[0038]In the discharge region 52, the excitation active species of said mixed gas by 



the plasma made by discharge is generated, and the surface of the work 43 which 
passes through this discharge region by it is processed. Since a discharge gap extends 
back and is provided rather than the discharge region 52, as mentioned above, and the 
flow of the gas in a discharge gap is restricted to one way, Without being immediately 
spread in the atmosphere from said discharge region, after reactive gas including said 
excitation active species flows to the end of the gas stream control strip 25 back along 
the work 43 surface, it is discharged outside. 

[0039]Recovery and processing of can be done in another example, without attaching 
the exhaust to said surface treatment device, establishing the exhaust air intake near 
the end of the gas stream control strip 25, and emitting the exhaust air from a 
discharge gap into the atmosphere. Thereby, contamination of the atmosphere by the 
ozone etc. which are generated by especially gaseous discharge is prevented. 
[0040]According to this invention, even if it reduces more nearly substantially than 
before the flow of the gas for discharge, such as helium contained in it by shutting up 
said mixed gas in a discharge gap in this way, the always stable discharge is obtained. 
Since the raw gas flow contained in said mixed gas can be made to increase on the 
other hand and said reactive gas moreover flows for reverse with the work move 
direction in the state where it was shut up in said discharge gap, Contamination by 
reattachment, such as an organic matter which could carry out the surface treatment of 
the work more effectively than before, and was once removed from the work by the 
surface treatment, can be prevented. 

[0041]Use the surface treatment device of structure conventionally which is shown in 
the surface treatment device and drawing 8 of this example, and helium and oxygen 
are made into the gas for discharge, and raw gas, respectively, When gaseous 
discharge was generated and ashing removed the organic matter from the substrate 
face by impressing predetermined high frequency voltage to an electrode, the result 
shown in the next table 1 was obtained. According to Table 1, by adopting the 
structure of this example, helium flow was able to be decreased substantially, and the 
02 flow was able to be made to have been able to increase, and the ashing rate was 
able to be raised substantially. 
[0042] 
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[0043]In another example, by putting in the adjusting plate of various thickness 
between the work supporting face 40 of the movable table 12, and the mount plate 42, 
the height on the surface of a mount plate can be changed, and a discharge gap with 
the gas stream control strip 25 can be changed easily. Though natural, a discharge gap 
can also be changed by changing the thickness of mount plate 42 the very thing. 
Thereby, according to the purpose, conditions, etc. of a surface treatment, the rate of 
flow of the reactive gas in a discharge gap can be adjusted and controlled the optimal. 
For example, reattachment, such as an organic matter removed from the work surface, 
is controlled by enlarging the rate of flow. 

[0044] As mentioned above, although this invention was explained in detail using the 



suitable example, in the technical scope, this invention can add and carry out various 
modification and change in the above-mentioned example. For example, the polar 
zone 1 1 can supply the gas which could make it various structures other than the 
above-mentioned example, and mixed the gas for discharge, and raw gas at a suitable 
rate beforehand to one gas passageway. The movable table 12 can carry out the work 
supporting face 40 side for reverse first, and can move the bottom of the polar zone 11. 
The work side can be fixed and the polar zone can also be moved. 
[0045] 

[Effect of the Invention]Since this invention is constituted as mentioned above, it does 
so an effect which is indicated below. By according to the surface treatment device of 
this invention, blockading the front or the back of a discharge gap, and establishing a 
work and the bridge wall which moves in one about the work move direction, and 
restricting the flow of the predetermined gas supplied to a discharge gap to one way, 
Since the diffusion to the exterior of predetermined gas and invasion of the 
atmosphere to a discharge gap can be prevented, discharge nature improves and 
discharge starting and its stable maintenance become easy, without damaging the 
work surface under movement with a bridge wall, The amount of the inactive gas for 
discharge used, such as helium, can be reduced, the addition of the gas for key 
objective slack surface treatments can be made to increase, and higher efficiency and 
surface treatment of quality, and reduction of cost can be realized. 



[Claim(s)] 

[Claim 1]A surface treatment device processing the surface of this work by having the 
following, making said discharge gap generate gaseous discharge under atmospheric 
pressure or a pressure of the neighborhood, and exposing said work to excitation 
active species of said predetermined gas generated during said gaseous discharge. 
One pair of power electrodes and an earth electrode by which a placed opposite is 
carried out. 

A means to supply predetermined gas to a discharge gap demarcated between said 
two electrodes. 

A means to support a work movable relatively so that said discharge gap may be 
passed. 

A gas passageway regulated so that said discharge gap may be blockaded in the front 
or back, and it may have said work and the 1st bridge wall that moves in one about 
the move direction of said work and said predetermined gas may flow through said 
discharge gap into one way. 

[Claim 2]The surface treatment device according to claim 1, wherein said 1st bridge 
wall is established ahead of said work move direction. 

[Claim 3]The surface treatment device according to claim 1 or 2 having further the 
2nd bridge wall that blockades a method of both sides of said discharge gap about 
said work move direction. 

[Claim 4]The surface treatment device according to any one of claims 1 to 3 having a 
dielectric member of a certain length which it is arranged between said power 
electrode and said work in order to demarcate said discharge gap, and is extended in 
accordance with said work move direction. 

[Claim 5]Said workpiece support means consists of a movable table which has a work 
supporting face which arranges said work on it, and functions as said earth electrode, 



The surface treatment device according to any one of claims 1 to 4, wherein said 1st 
bridge wall is provided in said work move direction front end or the back end of said 
work supporting face. 

[Claim 6]The surface treatment device according to claim 5, wherein said 1st bridge 
wall consists of a level difference made by end of said work supporting face of said 
movable table. 

[Claim 7]The surface treatment device according to claim 5 or 6 with which said work 
supporting face is characterized by having a hollow in which said work is 
accommodated so that the same flat surface as the surface may be made. 
[Claim 8]The surface treatment device according to claim 5 or 6 having further the 
mount which consists of a dielectric arranged in said work supporting face, and 
carrying said work on said mount. 

[Claim 9]The surface treatment device according to claim 8 with which said mount is 
characterized by having a hollow in which said work is accommodated so that the 
same flat surface as the surface may be made. 

[Claim 10]The surface treatment device according to any one of claims 5 to 9 having 
further an adjusting plate put in between said mount and said work supporting face. 
[Claim 1 l]The surface treatment device according to any one of claims 5 to 10, 
wherein said 1st bridge wall is provided in a position which is separated from a 
position of said work on said work supporting face. 
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?«&B»HltK. Blfty—y.'H*. 8 
a. 3 8 i>^«ff«M>£fiBP«26a. 2 6b. 27 
a. 27 b4«)RHC<i^a«««r*>->-C, iP^*\h<f> 

* RtfSMfifrK bis s n. #an§ gp 2 9 a> &>M4 ^ n 




[ imm i ] «fsiEg? n* 1 jtKo«wtsstvtftt 

IB*f««i»a £ , B 

e?-* o>&m$m ten l x tomx Xtt»*fc beb 

^#*i&a8SttfiK:BE 7-*£®53$'tf4C<!:tCJ: 

mm* 

vmjjicmt *>t\zci t?z> ig^jg i ic ia$xo 
bbbohl 

[B#JK3 ] BB^^SiitflMCHOTBKtM* 
* ^^<?>«H«*tlH*r4»2©{±W«:lK:W , 4' 

4 c ££#»*T4M:#!B i xt*2KK*w>*ifi»BB 20 
s, 

[ib*ji 4 ] BEftSf + v 7*B7frF*^< beb 
«B*±BE7-*i«»«EBSft. be*-*** 

[ B*H 5 ] Hfiia 7 - ? a»*K# • t ©±K BE 9 

-^*aaar 47- *$»h*wi/*obe*B4b«± 
i/cWet^nj^f-^^^v 0 . beb 1 ©iisjb 

ifi. BE9~?^B<^B9~£BM#ABWXI;lft 30 

bkrh 1 c t htmm 1 7554 <o\,»r 

[is*3i6] beb 1 (Dtiftmft. BEua*-:/ju 

t 24*8* i ? 4 tt&jg 5 K BftoBBBHtttL 
[B#B7] BES-JSSSffl:**. BE9*-2>**C!> 
ilH-^S £ ttf J: 5 I^St 4 B«r* W1* 4 C 4 
*««<t?4B*JI5 Xtf 6 ccEtt©«ffi*>fflBB 0 
[IS*3f8 ] SE?-*5f#ffitCS3HSn4BB<*ri> 

>h*EKlWO. Bfi"*'*>h-tKBB9- 40 
> * tttt 4 C 4 4 f 4!fr£Jf 5 S«* 6 (CBttO* 

[ft#B 9 ] be^$> w BE7~-***«:*ffl 

$<L?4!S**i 8E)R<DlliS«LBttB, 

[IB*f I 0 J BS-**> h 4Bte7-^3i»iB40 
■KCAniSH^U- h£5icw?4C 4 
»*W5 7S29 ©l*yti«i<CEtti^a«H»J[. 

[ !g*3f 1 1 ] BBS 1 COttWtt*. BE 7 - 
ffl±©WE9- ^Oi4B^6«nfc(4lBK:RW6tiri* 50 
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2 

[ 0 0 0 1 ] 

iis^isr 4 c t k o fcacx^asccrar 4 e 

[0 0 0 2] 

[ftftOttff } «ifi, -2451 9 24fi«« 

WOK J: 0 , 7 - i^(0*iS^a i tc&FS? 4^ffi^Sltg 
WEtcit 7 - * ±<&ra?cafc»tt«K J: 0 f¥6ti&^ 

[0 00 3] *»*at*. ?t-S>7^(£J:47-> 

i>7 >? y tc J; 4 7- *<^JSG>JJK*« < , ✓ x 

W^ittOHBK ct 0 7 - *<ME1tt>iSWB 

[ 0 0 0 4 ] H8lt, aU»*«©*»E^9X7«:j:4 
K*«5*B«MEMK>-rt tlBBMW: 5 O r te 0 . 

<Tfl<rftaiA«DA * CC» 9 - ^ 3 0>mmZ*m 

?zmn?'('>z<<'y0>mwx't>2>. mmormc 

\t. |35Jtt*AA4Cy-r4rt*^Sr42*©??f«r 

m&£*B 4 ^^s $ n. ^«fltfc«*PMr 4 

AD9frCii5iUT^4 0 

[ 0 0 0 5] 7-^3 ti. 8**|S] A©f»«B*fPltc* 

^yJWBTESn&Jr^Kl, »i6«Sr'«>4Bj*^ 
-7>i OKHHfratiS'T*. ^'Xii8S7«r3i-? 4 C^'A 
•WD6^6Wi8n&«*0!>#AB:. BE^* ^7<^> 

* ^ »tt*is] a ©B*stfa*tc »*nr an. tnt s 
«w«a vaw* fe^BK BA $ n4 . c n 4 b«cc , 

3. 4tH»^-^H0W'C!W»B«r»t8* 1 * 
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(He), r^^V (A r ) ^<D##*^fi5R£<C'*>S 

te^i^ir^r^ fcaffaftasKaaw- 

4C&«CJ:«. 7-*SffiKx-; r?^y, 

eta . ttmsaa £<7>j»e«>is * v&H*A&#tTbn 
4. 

[ 0 0 0 7 ] 

A«©^«#**ijor4&. wiaa h^«^«< ft 

4&t^RMEt:£l'/4 0 

[ 0 0 0 8 ] IK, BB»6R&ft ?7CC*«*«A 
u-h*«T8*4K^**. *fc. 7-**H*&- 

iph . 7 y X-?»**c J: -> * * 
[ 0 0 0 9 ] t CX\ *£W*, ±i* l>feft*£>NE£ 

»C * 4S*Hfcffi».e&i8 #T 4 C <L fc » 4o 
[0 0 l 0 J UK, -*#feflj<El§ffW*. 7-i7*iS^^ 
* L fcW»«sS3**>7 y X-?ftt«tC A o r ££T * * v 
>««BttK:»«*iaK'4 c ±#t?S . *Wc J: OAS 

4K*4. 
[ 0 0 11] 

feBW&at.^T^fc^tc. *}iftiHa$n*i*f«)*«s 
waf«o#xtflaftr&*i84, ?7*£iii&? 

4 A 5 tC ? - * 8ft 2f#? 4* ft 4 , 

9 - »4>&lfc#Aj(CKI L/C *<DWtf 3«*&tf * 
? yzmmufr^y ~ 9 t-Mtoic®&$ hit 1 <£<±^ 
ilfc^u srie^C^>/7^^€^> ?7'ft— ^isjcc?jfe 



(3) 4*B2QOO- 1 92 26 1 

t & c 4 ft fts <w 4<ffifeattB#&ft s . 

[ 0 0 1 2 ] C CDcfc 5 cc. SI (OftWUccj: g t 
»K|W4S'ttd*o«*i/'C«*r 4C 

im*tf&ci*^c&, «ffiu~t*w±?4 0 »c, » 

l©fWWt3»7-^4H*W*c#IW-4«>'C 1 

ftiwd r 4 9 > *a ft i m r 4 jit^tt c > 0 
[ 0 013] «4*tfs«c jrnw, 4»cae» 1 ©twj 

[0 0 14] 1«C, 9-^»li*|filKR0rtt**'> ? 
S+> ^ 7ft£ Dii^cH«l?*4^C, ^SC-nCC'PIB 

J:0-««±'r4. 

[ 0 0 1 5 ] ^nw, 7- *#»#|gik:?s 

30 -7TJfi«^4iS4*$<DR*#«t**»j««fi<L7-^ 
4<DH«:EiBr4C <fcK«fc 0, fe^^-T' 7'ftHSr4 
CtWfl, -en*CJr0»(*ftC«WRt8i*:»tti7-^ 
t©Br«t'r4C[>t?, R)Mk«&V«n(CJ:4«HiO 
iR»«Aih^4C4^t:-*4o 
[0 0 16] *4**«K:j:nW, nK9-^X»*« 

^. -e<D±cc7-i?ftsg-r4^-^s^ffift^u^ 

*CD7- »9M^Aa>fm7ltftf>K:il£» 1 0C-l±^M 
jfttRtffen. »*««<!; l/*CtSSif4SItt7 L -7'^6 

4C4;^r'3f4. 

[ 0 0 17] COC'il^, gqte^ 1 (DtiWMti, uJSir- 

- »HQes|«cSMft»MT 4 C cL(<: J: 
o. H»ic»tf4c£a*c#, ^-^©aatiCcfcorlit 
«*■ + y 7'<oWM&?&>ik&? 4 C 4 *s-c ^ 4. 

[ 0 0 18] JS(C, pi27 - l ? - ^ft<- 

©SffiilH— ¥ffiftWt'A^tCJRS , r4iafiirftl&«4C 

$n4©r% 7-^a£HftC*4iiT4C4#T'* 
50 4 # 
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[ 0 0 19) M<3D*lfe»Ck*, 9^$&ffltCggg£ti 

[ 0 0 2 0 ] C C«£tCfc. j§*!2^ > Kc % 7 - £ ft 

[002 HKK, ^$>hi9-»3WB£©IWCA 10 
♦1. ^>hftB<DiSte££El,r. JM*"t?:AZ>;fc 

[ 0 022] we, «6XMHccj:ni*, Pia^ 1 o>\± 

mcl4Btcttc*6n, *-ftKJ: -^RKIt 

<FC . «S»i«'s«:^acwg Aft J: 0 IB^tcte 

ihT«Cd^«&« 20 
[ 0 0 2 3] 

JH 2<tft<i** e BSttl lit 7* S 

tt^Srtsn&WHSfcro ? * 1 3 f7P>^ 
ft . -en zomics&itfKD&i* >mm> h ft ^ai 

a>6«« 17a. 17!) £Wft<D#* h 1 8 X'$'&?Z> 
[ 0 0 2 4 ] sasf#yp 9 * 1 3Kkt *C5>TBtC* 

§|*^£ft&?Ri1'7'a 7 j> 2 2 ft/r0 4 CP^6^'l h 

2 3*CISSS*va**o *S2 0ltjcj*««2 4^J* 40 

[ 0 0 2 5 ] SfiiiSfSyo 9 » 1 3©T«Jictt gyp 
♦<£ftWT*7Jl>^. S$3K>KS# 
Wfc*b«6tfxMH*c2 R*/a 1 4T 

WMVC2 5<*>T«clt *©ft*PBHaiCjS-? 1 CI»E«l 
«©i6 < rtflUK . ^ ft5®tt*M4tt4i h ft 
ttOBMW* 2 6a, 2 6 b »«7*p 7 £ 1 40Prt« 
ffiBKSfcStrciMSft. T«^^H?WK«S 
ig»^'D ? ^K-^tctt&anr^*. so 



♦W2 0 0 0- 1 92 26 ! 
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t 0 0 2 6] »»70 * * 1 4<J>TBKit flia^ft^ 
$#:?'p ? *G>W8ft't2 6 a . 2 6 bfciS8W4J:Slc % 
th64H-»tt * i"S«'tftffl*WT'S.*.3B2 7a, 2 
7 b#\ tiDaaPMIjaK^SiCHo'CTHlS^IBttS 

4rC Sfc. fttt/P * > 1 4<D»ffitCtt ttfttf 

&<*:5tC, tflHlfkb':^ (PVC) «0>ltMttffi*6 
8 MR 0 ft« 6nr I * * # C <E> J: 5 K 1/ X 

mmn i4>TBtcit *cD£*wflatc£*#:H-?T 

*l«iit.y.^^rtatK:itatt^^pMiP2 9 «X?Jftl/ 
[ 0 0 2 7 ] ±»^D 7 * l 6 Kit «S«»7-o ? * 

^^^iiss 1 5 «c*a* ^< 3 0 * n 

^□•^ I 6±B(CHlK3tlfc#x«An3 KCiiao 
tro^c ^A«AQ3 l(Cit ^y>A^W>tt*B^ 

(oft$g^cc#ssf &fc»4>t>9 ^ > h 3 2^K«^nr 

felf + WV3 0|*lt?«*rt<C#XB>SBB*J--fksn % ^ 

1*. kkhbk: ^xwad# i at/swattsn-cc^fti* 

[ 0 0 2 8] aS^o ^ 1 40rtSW^l*, JfctetJ: ^ 

5 K ^^c^cc % zviwfsm Ktzrmx'Em 

K©*Tft*n?l* ?E> ft * U^'XiiBS 3 3 nr 
li^^BK3 3 It H«w:a»^o y ? 1 4ccrt 
RS tifc*ftl^ t >'»<3 4 ^igr , KfM^a * 
B«BKS*lfc^*AD3 5K:aHl/'Cl'*. 
AD 3 5 (Clt »<4>W£U:Of ^>CF 5 *©ttd>7 

u t ynx& h mmmtf^o>i^mimmt z> tc#>o> 

1-3$ 3M»» ^tl Cl^o 3 ^ > h^?E> 

•A«ftfe*HB#Alt pa»*c*B^ + >^3 4pif« 
^TftK^XE^BiSj-fkStl&O-C. SHJ^'Aii883 3 

[002 9 ] Bl^?-y;H 2 It ■4(C5W 

0. «»^S2 ltcjsrt**««MISiLt:«HW-*. cj 
tt^-^'H2vt |ie««K)£filNi26a. 2 6 
I). 27 a, 2 7 DH(?>ili^Otii^C5R«(D±B3 7 

»4;Rl/?*$CDJas»3 8a, 3 8 b<LftW^^» ^fl 
r~7'^ 1 2CD±ffl3 7<C« % ^O+AftaS^^^ftS 

^^7-^s r J*B4 0^i&«feni:tr^o ^-^XtSffl 
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4 OOf&ttCCi*. 3feS4 1 ^pJfit-r-7'^±S3 7&S 
[ 0 0 3 0 ] **Jft«T«. 9 - *£H*S4 0 ±£7 A 

ii-m<»ii&&nft<»n&frhn&v*i> y v 4 2 

u- M 2l*7-*xi#B4 0 4l5]Di1£*WU KM 
3 9&&H4 1 iCDBK:ita*i«K:»s»i/fti*J:5K:tt 
■fttt-#ftSft& 0 *"?>h7U-h4 2«>±BiC 

«ft#««>HK4 4 3»M6a«n7^«« Hefr4 4i*, * 
fl^K JRS L<tc 7-9<D&B#-?0l>b'7\'-h±Mt 

-»Ut:i»^*lniWjtci!flfl*^(./ja:^»J:^*c. 

[0 03 ! ] B4©StfeW % Ctt, ^>|^7U- h£>Gfl 
9r4 4«r«^Cl/A:^. AfiBl/J: 5 if 

v u - h L/C 4a 0 % PUB© -3x^45 ** 

atr^fc^tc *ntc»itt , *iia©pwia»r4 
H^u-h4 2«:»«snr^* < 

[ 0 0 3 2] SIC*DW»C«, UMBO'S > h - h * 
pJtt^-^H 24> i ; , -£3f#ffl4 0_bc? 

l/*5t**7-> Kite 1/ fcHBfrf: 7 - > %I«S(CS 

«t*4, nti^fl^Kiga^ottc^^. 

[ 0 0 3 3] I 1 i*5BfrF-:r* 1 2 a>±<c % 0 
lROEI2*e:*TJ:5CC. *<J>E-aBfS|l2 6 a . 2 6 
I). 2 7a, 2 7b«>«l*Bl*f-^±piI3 7*«ja 

w»s*<^>a^^«ra^j6»§n, &m3 9tc^r<s 

C*tt8G>-?0 h^u-M2 4«ffi»Tffl4<C'Ktc 

B4 8RO'rt«ffi4 9 4. BMk^-T'* ! 2Ct>hTjI22£^ 
lSt«ttOJSiB&0&t>HlKS5 li©Hfctt. 07 tc 

[ 0 0 3 4 3 C <£l*!*r-BJSr - 7% 1 2 *3tfD B©7? 

i> 9 H > h 3 6 * &M#X il§&^:/r U •<:*& 0 . «©jf 
^^«r^'AflS«P2 9d.'6tt@+> ;7-4 7|*tft«M 
cn4|=J«^y.**^2 4A^fr*O^E€:SS 

si*> ? 70»isiS2 1 4 Pitt?-™ 1 2 4<Dia 



(5) 1HI2 000 - 1 9226 1 

[ 0 0 3 5 ] t ? ^4 7 It, «®***tttB3 9 

B#*»tfP* 6«S« $ flfcgt&jEd It, iw Ui&& 

fc. ±j*Ufc*^tC'?-^4 3*ffl4-7'5>h^b- h 
4 2±a43ftH3-*B±«:*-5t: l ftS4 f t?^4 7^ 
£*KH - r ft-tt C 4 * 6 , MEM £*iMt&M* + 

10 [ 0 0 3 6] **fc«t?tt. pJ^r- 1 2 ©**W 

&fc;<-2 8£lWfcC4KJ:0, Hes&tfTfi47T 
*^-^±B37«<pHKOT^»«4 r * 

4#^C»&. *fc, W8* , + ^^4 7CD3fe«lllll^« 1 
±^bfc J: ^(C^«4<^^N&2ic€gW4^fUlffi 
20 3 a a , 3 8 b 4tcj: 0 Bit*rtatf *T**l«:!**ft 

[0 03 71 H(C, SM3 94^^> h7U-h42± 

8«©8E«^»« 6hu»ior» la 6 ic^t £ ^ tc, 

JW^t v 74 7 Kit*, 7 - WtMW&5 2 {<: A^>B 
^'XWSD2 9J:0n*ccjfet7r*fnaR*4<D 
■-CfiW*nfcfflB)WBDESn4o ^*«P2 9*>5 
30 W**nfcWKffl£#A«. ac«MSMH* 

a&SM iTB4^ttr-^u±ffl3 7fcwwiar*rsi3>> 

[ 0 0 3 8] 2 ^Ctt, iWic J: »J fpfeftfe^ 

*ucj:-jrtt*fnii**aiir -£> i ?-^4 3<o*asA% 

si^ n^>o ±« l/fe J: 'JtCjW* * -? ^*WWI«5 2 

fctt ^> ^^oj*n^— *i6jKswffi $ ^ ^>^c . pie 
«*«c#^8M(iW2 5©iiHi*t?ahfc^ 

[ 0 0 3 9] Ste-Sfe^^C^, B5^S^Sg^gfa 

ttitnrtti'. *<o»««M]*^aB^S2 5a>« 
MiT*c4£<, M^iT^>cW'^o cn 

50 [ 0 0 4 0 ] Jrfttf, COJ: 9(cWBnd^ 



sci^f'S. t/^fe»BJKfcte#*#, man*** 

C4#T**, *o*B«B£J: 

&o 10 
[ o o 4 1 ] #*Jfe«©*B^S£K4B 6 fcd*Tft** 
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nenftsa#*atf «tfs#x 4 i/c . B&tcjmeoA 
jaiSss *6nf»T& c 4K o *r , 

r * f> yum 9«fi*iB*^w»ta*»*uci c 

n*s-tt^02 aesfttMisttt:, r?f>^- 

t £ rt*gtC|Sj± ^ a £ c t ifiv 3 fc. 
[ 0 0 4 2] 

Ml] 
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3 00o o/tt 




300w 
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3000A/40s 


8 3 3 0A/40$ 



[ 0 0 4 3] McoatteWctf:, pWt^-^A 1 
^3tWB4 0<fc-?*> h 4 2£<0HCCtt«&ff 20 

i*. sat** <r&c 7-**b*»6»* 

[ 0 0 4 4 ] *«9!<C^^ri!?atf 30 

[ 0 0 4 5] 40 

toe KT«aft$n&^^ft 3 as.m«:»'r4o *»m> 

* * irtPBftX^ft&HBl/**'?? - > 4— f*H*KC# 
9«Wa>9-**B*BB*4C4«<. 



S1f4C 4/WfiT, J: O^^SVAffOSBKH, 

atf * x h (7>(£®^.^5ir ^ c 4 s 6 0 
[BB4>a*&K*J] 

[B i ] *mi£*zm®m.m&<Qtmmi&m™? 
mSB?*** 

[@2] Hiic^"r*B*ffiSBa>»ffiar'*& # 
[S3] Bi©mMii«Kfctt4BWBBt*4o 
[B4 ] B 1 ©*B«Bi»B*C(fc«T*'5m!'f-^a 
£>'-? * > t y u - h <: AfMBB "CA *o 
[05] h^u-hCD8lte«t»ffl*S'rMlJlBt? 

[06] B3©SMMfcfcB*C*4. 

[07] 06 ©vn - vuBtt: fc w &*0fflkflB'C A 

[08] B3t©*3M^X^*Bi^<*B^BB«E> 

Nta«A-riBRBBr«>«. 
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